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Abstract:

Wc h a v e  dcvclopcd an aircraft radar i]]tc]’fcl.oJ~lc.tc]., ‘1’01’SAR,  t h a t
uscs a synthetic aperture radar and iJltcrfcl’omclry 10 r a p i d l y
produce topo~rapbic Jl]aps o f  t h e  caJ”th. In s o m e  applications,  this
r a d a r technique has t h e  p o t e n t i a l  of r e p l a c i n g traditioJ]al
])]loto~l’:{Jllll lCt~y” which Ilscs aerial photography. 1 n other
applications, this  aircraft  radar iJltcrfcronlctcr  systcm can map areas
inaccessible to acJ.ial photography because of darkness or weather.
OLJr aircraft radar  is a processor to a possible satellite systctn,  which
can pmd[Jcc a global digital topographic map of the earth.
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WC O]3Cl”~tC  a <;-band (6 cm wavc]cnglh)  l’ada]’ il)lC1’fCl’OlllCICr a s  a n
atl~unct to the .lI)l. Aircraft  Synthetic Apcriurc Radar (A IRS AR)
systcm  {hat routinc]y  a c q u i r e s l~]t]lti -j>ol[il.ix,:tti  (JJ] SAR images at 1)-
b a n d  (70 cJn  wavc]cJ~gth),  a{ 1,-band ( 2 5  cm wavc]cngtb)  and al C-
band. ‘J’bc 3’01’SAR/AIRSAl<  SyStClll f l i es  on the IJC-8 A i r b o r n e
1.aboratory o p e r a t e d  b y  Ihc N A S A  A m e s  R e s e a r c h  C;cJltcr. 7’hc
‘1’01’SAR  SyStClll iS iJll]>]CJll CJltCd Via iW[) alltCJllla S Jll OU1ltC[i JICal”]y

ver t ica l ly  on  the left side of the IIC-8  aircraft with a 2.6 m e t e r

baseline spacing. 1 JltCJ”fCI’OJ)l  Ctl’i C Jnaps of the Surface are C(JJIStl’UCtCd
by coJnparing  the. phase diffcrcnccs bctwccn  SAR images from the
two anlcn  Jlas, S t a t i s t i c ]  c]cvatioJl errors for the. ‘1’OPSAR syslcJll
J“:lll~C fl”olll ] . ( )  111 CtCl”S fOl” f]at ]alld to ~.() lIIC(CI’S fOl” lllOUllt:lillOUS
areas. } IorimJltal  resolutions arc 5 [0 1() Jnctcrs.

‘1’ypical  data acquisitions arc for areas of 1() kJN across-track (i.e. in
r a n g e , )  and up to 50 km aloJlg track ( i . e . in azimuth).  Analysis  of
radar data obtained in the Galapagos ]S]al)d S (] S]iiS ]: Cl”llaJl(ii Jla aJld
lsabcl]a) dClll OJISt~at Cd that  t h e s e 1() km-by-50  km t o p o g r a p h i c
JNaps could b c  Jnosaickcd  Iogcthcl< foJ” aJl aJ”ca of about 50 k J n - b y -
5 0  k m .  A]so, OJIC of US (S11) h:~S l’CCCJlt]y  (] ClnoJIStl”atC(]  “l”CpC[lt ]MSS”

intcrfcromctry  where the phase-cohcrcnt SAR images were acquired
from two separate, but Jlcarly idcntica], aircraft flight paths. ‘1’his
“repeat pass” illtcrfcl.(~lllctry  will usc the 1 .- band and l)-band aircraft
J“ada~ systcJns 10 acqui  J’c Iopograpbic m a p s  a t  d i f f c . r e n t  radar
wavc]cJ]gths. W c  iJllprovc(l  111(2 ‘1’OJ’SAR  a i r c r a f t  r a d a r  systcJm in
1994 by installing a ncw Iiglllly-cot]j)lc(l  (iloba]  l>ositio]liJlg/l]lcr[i:i
N a v i g a t i o n  Systcm  (GPS/JNS)  unit. ‘1’his improved  our t o p o g r a p h i c
data and Cllab]Cd Jllosaicki Jlg via dead r e c k o n i n g .

‘1’hcsc a i rc ra f t  observa t ions  arc. a p recursor  for a possible carth-
orbiting ‘l’OJ)ographic SA’1’cllitc (’l’O1]SA”I’), w h i c h  i s  currcJltly  i n
prcmission  sludics  a t  .lI]l.. ~~ul’l”cllt ‘1’01’SA”l” ]>]all S Ca]] for two llC:il”]y
idcntica]  spacecraft  that  will bc launched and operated in landcm.
‘]’hC 1 rband ( 2 5  CJll W[lVC]Cll~th)  l“adal” SyStC1ll OH t h e  ‘J’[)1’SA’1’ t W O

satcl]itcs will bc able to acquire a global  t o p o g r a p h i c  m a p  o f  t h e
earth with height resolution O f  2  t(> 5  JllC.tCJ’S  fOJ’ ~JKNllld ~CS(~]Uti OJl

pixc]s w i t h  s i z e s  of 3 0  mclcrs.
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